Efficacy of fumigation with Trans-cinnamaldehyde and eugenol in reducing Salmonella enterica serovar Enteritidis on embryonated egg shells.
This study investigated the efficacy of two GRAS (generally regarded as safe)-status, plant-derived antimicrobials (PDAs), namely trans-cinnamaldehyde (TC) and eugenol (EUG) applied as a fumigation treatment in reducing SE on embryonated egg shells. Egg shells of day-old embryonated eggs were spot inoculated with a 4-strain mixture of SE (∼6.5 log CFU/egg) and subjected to fumigation with the aforementioned PDAs (0 or 1% concentration) for 20 minutes in a hatching incubator. SE on the shell and embryo was enumerated on days 1, 3, 6, 9, 13, 16 and 18. On day 13, the eggs were re-inoculated, followed by fumigation treatment for 20 minutes. Since the two PDAs were dissolved in ethanol (final concentration 0.04%), eggs fumigated with ethanol were included as a control.Approximately 6 log CFU/egg of SE were recovered from the shell of untreated, inoculated eggs on days 1 and 13. The fumigation of embryonated egg shells with the two PDAs was more effective in reducing SE on the shell and embryo compared to controls (P < 0.05). On day 18, the eggs fumigated with ethanol were SE positive on the shell, whereas no pathogen was detected on eggs subjected to fumigation with TC and EUG. Similarly, although the embryos of eggs subjected to fumigation with ethanol yielded 1 log CFU/egg of SE on day 18, the embryos of TC and EUG treated eggs were devoid of the pathogen. This study demonstrated that TC and EUG dissolved in 0.04% ethanol could potentially be used as a fumigation treatment for reducing SE on embryonated egg shell, however, quality traits of eggs, including the hatchability need to be ascertained.